Papain fragmentation of the (Na+,K+)-ATPase beta subunit reveals multiple membrane-bound domains.
Purified dog kidney (Na+,K+)-ATPase was reacted with tritiated sodium borohydride after treatment with neuraminidase and galactose oxidase. This procedure did not affect the ATPase activity of the enzyme, and all of the covalently bound radioactivity was found in the beta subunit (Mr 54 000). Papain digestion of the tritiated enzyme produced two labeled fragments of Mr 40 000 and 16 000. Further proteolysis generated an Mr 31 000 peptide from the larger fragment. Unlike the tryptic and chymotryptic sites of the alpha subunit, the sites of papain hydrolysis were insensitive to conformations of the (Na+,K+)-ATPase. Determination of the NH2-terminal sequences was used to arrange the fragments within the linear map of the beta chain. Finally, none of the labeled peptides was released from the membrane under nondenaturing conditions. These results are consistent with a model of the beta subunit containing a 40 000-dalton NH2-terminal piece and a 16 000-dalton COOH-terminal piece. Both fragments have extracellularly exposed carbohydrate and at least one membrane-bound domain.